High-level expression of Lactobacillus beta-galactosidases in Lactococcus lactis using the food-grade, nisin-controlled expression system NICE.
In this work the overlapping genes (lacL and lacM) encoding heterodimeric beta-galactosidases from Lactobacillus reuteri , Lb. acidophilus , Lb. sakei , and Lb. plantarum were cloned into two different nisin-controlled expression (NICE) vectors and expressed using Lactococcus lactis NZ9000 and NZ3900 as hosts. The lacL gene, encoding the large subunit of the beta-galactosidases, was fused translationally downstream of the nisin-inducible promoter nisA. Chloramphenicol was employed as selection marker for the standard system using L. lactis NZ9000, whereas lactose utilization based on the complementation of the lacF gene was used as a dominant selection marker for the food-grade system employing L. lactis NZ3900. Comparison of the standard and the food-grade expression system, differing only in their selection markers, gave considerable differences in volumetric beta-galactosidase activity, ranging from 1.17 to 14 kU/L of fermentation broth, depending on both the origin of the lacLM genes and the selection marker used. The occurrence of codons less frequently used by L. lactis especially at the beginning of the lacL gene could be an explanation for the significant differences between the expression levels of lacLM from different origins, while plasmid stability might cause the difference obtained when employing the different selection markers.